As a direct result of intense heat and aridity, deserts are thought to be among the most 2 harsh of environments, particularly for their mammalian inhabitants. Given that os-3 moregulation can be challenging for these animals, with failure resulting in death, strong 4 selection should be observed on genes related to the maintenance of water and solute 5 balance. One such animal, Peromyscus eremicus, is native to the desert regions of the 6 southwest United States and may live its entire life without oral fluid intake. As a first 7 step toward understanding the genetics that underlie this phenotype, we present a char-8 acterization of the P. eremicus transcriptome. We assay four tissues (kidney, liver, brain, 9 testes) from a single individual and supplement this with population level renal transcrip-10 tome sequencing from 15 additional animals. We identified a set of transcripts undergoing 11 both purifying and balancing selection based on estimates of Tajima's D. In addition, we 12 used the branch-site test to identify a transcript -Slc2a9, likely related to desert os-13 moregulation -undergoing enhanced selection in P. eremicus relative to a set of related 14 non-desert rodents. 15 16 Introduction 17
to be paramount (Walsberg, 2000) . Indeed, the maintenance of water balance is one of 5 The assembly was conducted on a linux workstation with 64 cores and 512Gb RAM. 120 To filter the raw sequence assembly, we downloaded Mus musculus cDNA and ncRNA 121 datasets from Ensembl (ftp://ftp.ensembl.org/pub/release-75/fasta/mus_musculus/) 122 and the Peromyscus maniculatus reference transcriptome from NCBI (ftp://ftp.ncbi. 123 nlm.nih.gov/genomes/Peromyscus_maniculatus_bairdii/RNA/). We used a blastN 124 (version 2.2.29+) procedure (default settings, evalue set to 10 −10 ) to identify contigs in 125 the P. eremicus dataset likely to be biological in origin (https://github.com/macmanes/ 126 pero_transcriptome/blob/master/analyses.md#blasting). This procedure, when a 127 reference dataset is available, retains more putative transcripts that a strategy employing 128 expression-based filtering (remove if transcripts per million (TPM) <1 (MacManes and 129 Lacey, 2012)) of the raw assembly. We then concatenated the filtered assemblies from each 130 tissue into a single file and reduced redundancy using the software cd-hit-est version 4.6 (Li 131 and Godzik, 2006) using default settings, except that sequences were clustered based on 132 95% sequence similarity (https://github.com/macmanes/pero_transcriptome/blob/ 133 master/analyses.md#cd-hit-est). This multi-fasta file was used for all subsequent 134 analyses, including annotation and mapping. To identify patterns of gene expression unique to each tissue type, we mapped sequence 150 reads from each tissue type to the reference assembly using bwa-mem (version cloned from 6 using default settings of the software eXpress version 1.51 (Roberts and Pachter, 2013) .
153
Interesting patterns of expression, including instances where expression was limited to a 154 single tissue type, were identified and visualized. 
Dataset
Num. Raw Reads SRA Accession Peer360 Testes expressed in all studied tissue types. 218 We then estimated gene expression on each of these tissue-specific datasets, which al-219 lowed us to understand expression patterns in the multiple tissues (Pero.tissue.xprs, will 220 be made available on Dryad, until then on Dropbox (https://www.dropbox.com/sh/ 221 2jwzd8p6n6eluco/AAAO3nSdXb_u4wtQZRTwqW9ia?dl=0)). Specifically, we constructed a 222 Venn diagram (Figure 1 ) that allowed us to visualize the proportion of genes whose ex-223 pression was limited to a single tissue and those whose expression was ubiquitous. 66324 In addition to this, we estimated mean TPM (number of transcripts per million) for 230 all transcripts. selective sweep or recent population expansion, or a complex combination of these forces.
261
In contrast, a positive value for Tajima's D represents higher than expected average het-262 erozygosity, often associated with balancing selection.
264
The distribution of the estimates of Tajima's D for all of the assembled transcripts is 265 shown in Figure 2 . Although Tajima's D is known to be sensitive to demographic history, 266 which is largely unknown for this population, the estimates may also be drive by patterns 267 of selection. In general, the distribution is skewed toward negative values (mean=-0.89, 268 variance=0.58), which may be the result of purifying selection, a model of evolution com-269 monly invoked for coding DNA sequences (Chamary et al., 2006) . Table 3 presents the 270 10 transcripts whose estimate of Tajima's D is the greatest, while Table 4 presents the or demographic process may be influencing the genome at these functionally relevant sites. Li, W. and Godzik, A. (2006) . Cd-hit: A fast program for clustering and comparing large
